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Abstract 

ffinple methocis and kits for rietf^rinining the thermodynamic 
^ jC^^ isrability of nucleic acia duplexes and .s.1ngje pol ynucl eot 1 rie 

P'?] ymorph i snio vi.i competitive equilibria are provided. 



In the Claims : 

f 1 <2 1\ ■< Q ai no n (i L h e c 1 a i iri s a s f o \ ^ o w s : _ 



■J . (amended) A method tor scrcc^lin':^ for nucleic; acid duplex 
SLabiliLy by competi ti ve eq*,.] i 1 ibr i^-i corr.prising : 

(5) producing a iiolution ' con :::il:iing a known aiaount of an 
iniLial nucloic acid duplex with a kncv/n stability, r^-aid ' ini tia 1 
^ \ nijcleic acid duplex comprising a lirsL aucle:*! aci-i ^tranci having 

a icquencr wholly or in part homologous to a target i-tranc: and a 
::':zCo::d nuclcrc acid strand having a sequence wholly or in pari: 
c omp 1 er.en t ri ry to the r. argt2t : r ari/l ; 

( D ) t i r a L 1 n g i: h e .so 1 1] ~. i o ri \. t h a 3 -.^ c: o n d 1; o 1 u l i o : u c b :rip r i s a n q 
a known coricentra Lion ol Lhe Laice":. n j-:d eic ^acid stra:\d which 
competsii wi::h the lirsL niiclej.c acid strand of the mitral 
ancVeir: a-r;.i..i daplex of 3tep (a) for oifidinq to che second nucleic 
ac-d strand ahe inatial ::nc_'^ia aci:l duplex of steo (a), said 
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target nucleic ticid strand being single- or double-is branded ; 

[c] subjecting the titrar,ed soluti.on to conditions wtiich 
'di^.rupt tl-.c initial nucleic acid duplex of ^=tep (ci) arid any 
duplex or triplex formt^d between the target strand ana the .second 
nucleic acid strand of the Initial nucleic acid duplex of sLep 
(a) upon Litration in step (b) , but whi.-h do not di,-rupL Lhe 
\ target strand when double-s tran-ied; 

_^ ^J^ ca) subjecting the trrrutcd solution to conditions which 



promote dut:)lex or triplex formation; anv-i 

(o) ::ion' -nrinc) the titrated solution f^r chanyt^ in th^ 
amount of -.nitiai nuclerc acid duplex formed ati a function of the 
amount of Larget nucleic acid tstranc added. 

t' , (aiaonded) The method of. claim 1 wherein f^^e condirions 

rn Step (c) comprise heating the titrated solution to a 

-ei^pf^raLuje nigh enough to disrupt the ini^jal nuclcic^acid 

rluplcx of -rep (a) and any duplex or Lriplex formed oetwcen the 

tcirqet :£iicind and the second nucleic acid strand of are -nnirrai 

nucleic a:.:id -licplex of sLep (a) upon titration In-step (b) , but 
J' 

which do :uv_ ciorupt Lhc target s:_rar:d when double- stranded and 
*he condiri-ns oi step (d) coirpri?^'= coO-. i..ng the ti^ rar.ed solotion 
to a tcihpr aturei wherein duplex fornation occurs. 

3. (am-nded) A -lethcd Loi screening for nuci:_i<: ac-d duplex 



Received from < 8K8101454 > at 2/12/03 1 1 :28:55 AM [Eastem Standard Timel 



02/12/03 WED 12:32 FAX ^^8101454 



LAV? OFFICES 



121008 



ALrorney Docket No.: Ra-0124 
; nvenr.or:3: Breslauer et al . 

Serial No. : 09/869,004 
-iliiig Dane; January 24, 2002 

?aqe ^ 

s tab 1 1 1 1 y coinp rising: 

ia) producing a solution conlainiag an initlcil ni]cle:LC acid 
duplex, witn a known i^Lability, said initial nucleic tic.id duplex: 
comprisiny a lirsC nucleic acid strand and a second nucleic acid 
strand, each strand be^ny capable of forming a duplex with 'a 
d o u b 1 e - -s t r ande d L a r g e t s t r an d ; 

(b) titrating the double-stranded target strand.^into the 
solution; 

(c) subjecting the titrated solution to ' co,:uii tions v/hich 
disrupr. -he initial nucleic acid duplex o£ step (a), ^titi double- 
stranded Larqet ■ strand, and any duplex between the?_ci-t;rLipted 
t:.arget .sr rands and the first and second nucleic acid r^t rands of 
-ho initial nucleic acid duplex o£ step (a); - 

(d) sjblecting the titrated GoLution to conditions which 
promote duplex torniation; and 

(e) :(ioniLor:ng the titrated s'^jlution for changes in the 
amounr or initial nuclei.c acio duplex formed as a ^-unc-^ion of the 
amoont of doub.; e-s tranded target nucleic acid strand audod. 

•1. (a::iGnded) The method of cl^iin 3 vjhe re i n ,t.he cor.difi onii 
m sr.ep ic ) cc^rripriss h^sating th^ r.itr-itod solurion ' a 
ce.^iperr- - 1: rc nigh enough to disrupt th-i initial nuclc::^: .^cid 
duplex :d s ep (a) , ihe dcu;:d e-strand-d target dupl^-x of step (b) 
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and any duplexes formed between Lh^: di.sruptod tarqet strands- and 
Lhe f.irsr cr second nucleic acid strands of the InlLial n;:cl eic 
acid duplex of ijtep (a) upon titration in step (b) and th<S 
condiLion.s of step (d) coTTiprlsG coo.li.riQ the" r.itrated solution to 
a temperature wherein duplex formation occurs. 

A 55. (amended) A method lor ey.tractinc;; enthalpy daLa from th'^ 
I . . 

competitive equi l ibria method of clalitt 2 compr ,i, sing control 1. v ncj- 

- ) temperature daring Kteo Cd) so. that ohanqes monitored in stoo (o) 

can be collected as a function of Leinperat.ure to produce ci family 

ol titration curves that can be used to extract enthalpy (A;-:^) 

data, 

6. (amended) A inethod for detect.! rg a single nucleat^lle 
p o 1 ymo r ph :' om c onp rising: *■ 

(a) producing an initial nuclolc acie duplex comprising a 
firr^t and SEtcond nucleic acid ntrand^ wliereln tiit first or second 
strand L:;e initial nucleic .icid duplex ii^ desicned tc kientily 
a single nu_-:leotidft pol ymorphi siii in, a i^ingle- or double-stranded 
Largot nucl.^ic acid sequence; 

(b) m^ianring the ariiOunL ef z:i^ initial nucleic .adid duplex 
produced in L^tsp (a) ; 

ic) adumg a fixed exces.- a[-:ejat ot "he single- or doutlc- 
.■:r randed la^o^t nucleic £icid .^trarnj into Lhe sol u io: : ; 
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(d) subjecting r.he .'::olut.ion to conditions which di^jrupt rhc 
initial nucleic acid duplex ol' 'step (a) and any duplex or rriplex 
rorrn&^d bt^hween the single- or donb I e-5t ra nded target: strand and 
tne liir.ijL or second nucloic acid strand of the initial nucleic 
ari.d duplex of step (a) upon adaition ol: bhe single?- or doubl&- 
.sr.randed target sL.rand in stop ic) , but which do nor disrupt the 
target strand when double-stranded; 

(e) subjecting the titrated -"Solution to condi Irons which 
pi OHIO te duplex or r.riplex forrr.ation; and 

(f) measuring Lhe ajnounL ul initial nucleic jicid duplex 

. ioriiiOd alter addition of rhe srngle- or double-r^r. randed iterget 
lit rand v.'herein rhe mer^sured amount- after addition of the a ingle- 
01 double "S t randed targoL sLrand is indicativo of tho iD-in-jle- or 
double-stranded target st rare ■ cc:nr a i ning the single nucler^tide 
]:50lymorpriisin . 

. ■/ . (amended) The rr.et.hod rf claim G wherein the condiru, C'U.'!; 
1:. ;5t^p (c) corr.prise heating t'rj^ r.irrated solution tc a „ 
teir.perature high enough to d'c^upt the ini.tia" nucleic acid 
dcpiex of s:ep (a) and any duplex or triplex formed between the 
single- or double-stranded tarcret strand and the firsc or second 
nucleic acid strand of step (a; ipun addirion of the single- c-r 
dcuble-st r^r'ded target srri^n.i . :i sLcp (c) , bur whrch oo nOL 
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aisrup!: tt.a target strand when" doubl^i^-straniied and ttio conditions; 
of step (ci) compri.se cooling the titrcired solution r.o a 
temperature wherein duplex formation occurs.- 

8. (amended) A method for deteoting a single nucleotide 
polymorphism conipriiiing: . - 

(a) prod'jcing an Indtial nticleic acid duplex comprir^ing a 



polymorphi sfrts in a double-;^ t randed r.arget nucleic acid sequerice,- 
(b) n\ea^uring t-he amount of the ini'Liai nucieic acid duplex; 
(:::} ad':lin.j a iixed excess air.ount of the double-stranded 
target nuoieic acid strand into-the solutl.on; 

Cd) subjecting the solution to conditionr^ which, disrupt the 
initial nucleic acid duplex of step (a), the double-stranded 
tarrcjet n-jtllei C acid se^'juence ai:ci any duplex i'or::;ed between the 
c :)Ub..e-3t^anded Larget strand jnd ;:he fir^t or second nucleic 
acid s^r^nd of the inirial nucleio^ acid duplex of step (a) formed 
upon arjdic: i 'T^n of the double-st r a^^ded target strand 'in s'.ep (c) ; 

(e) ;"ubj acting ~he titra::ca solution to conditions which 
p r o mete c v r: i e x f o r ma ~. i .:) n ; an d 

(f) niej.surmg the amounc of inicial duplex fcmed after 
addition f zhe target strar:d wherein the measured a r. cunt afcer 




strand of the duple^-^ is designed 



first and second nucieic acid strand/ wherein the first or second 



to identify d single nucleotide 
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addition of Lhi: LtnrqGt strand is indicative of the target strand 
containing the si.nqle nucleotide polymorphii^rn . 

9. (amended) The method of claiirt 8 wherein the conditions 
in 3t'=?p (c) compriKG heating the titratea solution to a 
tompcrature high enough to disrupt the initial nucleic acid 
duplex of step (a) , the clouble-stranaed targoL duplex and any 

\ 1 dL:pL':v<oi ionned betiveen the disrupted target 3tre-nd3 and the 

^ . fir.^t or second nucleic acid strands o£ the initial nucleic acid 

duplex of step (a) upon addition of -.he double-i;tranded target 
dupi';j.^ in step (c) and ".he condit:ion:5 of step -(d) compLise 
c <:i o 1 i J": g t h e t i t. rate d s o 1 v] r. i o n t o a t. e mp e r a t u r s - v/ f i o r Gin dup 1 e x 
f o nr.ar.ion occurs. 

10. (amended) The meth.Tid of claim & wi.eroin one nucle'c 
acid i^trand of the duplex lorme:! i rt atep (a) contains a i^equencc 
CO L- ce.-^ponding to the rarget::! single n uca e^'j't ^ de oo ; ymorrphism; and 
rJie :neai,urea amount of initial i::uple>: forrnec uLuor ctCdition of 
rh.^ t.^-rcer. strana indicaiivo of Lhe target s-tran-^ conr.aining th^:- 
aiiM'jV nucleoT-ide polymorph i liin in- step (i) deer ea se s -as compared 
ro tee amount measured m s _'k^p (b) . 

il . (amended) The method of claim 6 wh-^re^ri or:c nucleic 
ucid ^irand of the dup" ex formed in step (a) a v;ild type 

A-^i.'-^ J un:i the me a i e r ec; suount of initial huplcx for:r;ed aLi^ar 
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addition of the Larger, strand is indicative of the Larget strand 
^ containing the :-:ingle nucleotide polymorph i in -^tap (f) is 
approximately equal to the anoiint rns^isured in isr.ep (b) . 

12, {amended) A method for dererniining the conuentra 1 1 on of 
a te.rgct m.jclelc acid .secpaence comprising: 

(a) adding a known volume and concentration of an initial 
nucleic" acid duplex with a known s -ability to a. known vol ume of a 
^solution containing a targe L :strand, said initial nucleic acid 
C;tjp..ex comprising a iirst nucleic acid sr.rand - ha ving a sequence ■ 
wholly or in part homologous 'to the target strand anvi a second 
nucleic acid strand hav: ng a soqutvice wholly or in part 
ccmpleiuentary r.o the targe L strand; . - 

i'o) r;ub'iecting the solution to coridir.ior.s which dii^rupt the 
initial nucleic acid daplex of Step (aj and any duplex bt?tween 
. t:t:e taryeL i='trand and the lirsr. nuc'eic acid -jtran^-i or the SDCond 
nuclei-: aci:l strand of nhe Initial nucleic arjd duplex of :£t^p 
(a) > ' ' 

(C) subjecting the .solution r.o conditio.;:--:: wHi'-in promote 
d "J p 1 e £ c^ r iti a t i ct n ; a n d 

i'i) determining r.he trlative change in cne am^^'unr of initial 
nuc-eic acid duplex fotr:-cd in the scli^n'o". 

1 . (cirrended) A m'-.-thc-d for de te rin.i ; :u _nc ccncGnt. r at i on C J: 
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a L^rget nucleic acid i3G?quence comprising: 

{a) adding a known volume of a SOlut:.on oi target strand to 
a known volume of a solution containmq a knov/n concent rat 1 on oi 
an initial nucleic acid duplex wit-li a known stabili:.y, said 
initial nucleic acid d-jplex comprising a iirst nucleic ac2d 
i^trand haviny a .sequence wholly or in part homoioyous to the 
target iitrand and a L^tfcond nucleic acid strand ivaving a sequancf? 
wholly or in part complementary to the target r^trand; 

(b) subject ing thn solution to conditions wnich disrupt the 
^ initial nucleic acid duplex and any duplex between the Larget 

strand and tn_^ first or second nucle:Lc acid strand of the initial 
n 0 c 1 e 1 c acid d up lex; 

(c) subjecting ihe lioluticn to conditions which promote 
duplex format ion; ai^.d 

(d) determining the^relative change m the a^nount'Oi initial 
nucleic acid dupl ex . formed in the solution. 

14- (amiended) The ::-.ethod of claim Z2 wrierem the conditions 
in SLcp (c) compr 1 se ^heating the titrated solution to"a 
Lemper;r.tnre high enc-jgh to disrupt the initi.iil nuclsic acid 
di.ipji^'X and any duplex=or triplex formed O'Otweer. the target strand 
arid Lhe first or seco nd nucleic acid straixi of -.he initial 
n ".: o 1 o i r: c. i d d u p 1 e x , 'r.-. x ■; u n x i.- n do not d i s r up t w e t a i q o t s t r a n d 
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whffn doi:iblt::-i Lranded and the conditioni^ o£ step (d) comprise 
C00.1 i.ng r.he titrated solution to a temperature wherein duplex 
formation occurs . 

15. (amended) A method for assessing stsbiii'iy of various 
I selfHct-=fd tarqtit iilrartds ccmpri.^ing: 

r— V (a) selecting variou* target strand:;; 

l^l'^^/A-, (b) performing the itiethod of claim 1 with the 'same i ni tial ' 

nucleic acid duplex and each of the st:iected target . strands ; and 

{r) comparing monitored cr-hangos in the amount of initia.L 
nucleic acid duplex fornie^d as a function of the amount, of tne 
selfc^-ted target nucleic acid h^trand added t.o ciscertain 
di-fferences in stabiiir.y of duplexes or tr1plexe.= formed by the 

various target strcindy. ..^ 

25, (artiendcd) The -ethod of i-:i'iy of claims I through 15 or 
'iiS through 4 5 wher^=ir. At least one n\icleic acid strand of the 
o/-. initiLii duplex cc>mprises an internal loop, a, j[;Odified base, a 

modified backbone, li Kon-Wat son-Crick nuciC'iM t^je r-ase 

variation. _ ■■ 

23, (amended) Th:^ method of <ric.ims 1 t.hrDuc[n It or 38 
^ through v;herei(i at le-"i;^r. d:\*-2 nucleic acio straua oi: the 

rnitiral nucleic ajvd daolex ±s immobilized to solid support. 



30. (amende c ) >«. in r_: t : : r:^ r; i for d e t e r m i n i r'-. g ^ : 1 e c o n c e r; t r a L j. o r. 
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a r_arget nuuicic acid 5jccuence conr.pris.inq: 

(a) meaoiiri.ng f I'.jorer-ocencre^ of a known volume of a solution 
■contalninq a single- or double- s tra need target nucleic acid' 
i;equ<fnce; 

(b) adding a known volume and concentration of an iriiLiai 
nuclt^ic acid duplex to the soluLlon, said initial nucle.ic iicid 
duplex comprising a f i rsr nucleic acid :'iLi:and- having a -T-equence 

0 d 

I wholly or in part homologous to the La cget nucleic acid sequence 

and a oecond nucleic acid strand having a sequence wholly or in 
part CQiTiplementary to the target nucleic acid sequence; 

(c) subjecting rhe solution to condition?; which disrupt- lino 
initial nucleic acid duplex and any duplex or trlp.le>r formed 
ooLwocn the target strand and the lirst or second nucleic acid 
= trand.s of the initial njclei. c acid cup lex, out which do not. 
disrupt the target strand vjh-jn double-strandsd; 

(d) subjecting the solution t;j cocditiono which proniotc 
duplex or triplex f oT-rr.ar. r :^h; and _ - . ~ 

(e) measuring the fluorescence of the solution after step 
(a) so what a relativ*^. change^ in the fluorescence can be 
determined. 

31. (amenirled J a ;^^ethod for doternur-d ng the concEntra t len o 
3 t a j; g e t nuclei c a c i. ; l : - ■ ;: ( i u o r": c & c o^ rr i- r 1 s i n g : 
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<a) i::oa£^uring fluorescence of a solution con'cai.ni.ng a known 
volume and concentration of an initial nucleic acid duplex, said 
inir.ial nucleic acid duplex compri-'ijing a first' nuc-eic acid 
.^iLrand having a sequence v;holly or in part homologous to the 
target .strand and a .■=:econd nucleic acid rjtrand having a sequence 
wholly or in par L compleaientary to the' target strand; 

(b) adding a known volume of a yir:g_o- or doublo-s tr anded 
target nucleic .=icid sequence to trie -solution; 



initial nucleic acid duplex and any duplex -or r.riplex formed ■ 
between the target strand and the lirsi. or seccnc nucleic acid 



'-■trand;^ of Lhi> .initial nucleic acid dupMex, b\rt which do not 



(d) ioubj^sc'iing the solutiDn z^i conditions which promo :e 
duplex or tripl':ix lo ruia t ioi"i ; and 

(e) iteasuring the f iuoroscenc^? ot the solution after i^top 
id) so that a relative change in tne I i i.:orescence can be 
determined. - - 

3'^.. (an-^nded) The method oi I'lai'^iC 30 or 31 wherein the 
conditicni:^ in sLeo (c) comprise he^i^-^nrr rho titrated solviticn C3 
a Lornpera tu re high enough to dii^ruiir tn:j initial nucleic acid 
diiple:-: ^nd any <h.ipi^;-: or triplex l;^. ::t(Cu r^otvcon the target :jir^.::d 




(c) yubjecLin<3 the solution 



conditions which disrupt the 



MisrupL the target strand when doubie-r.;^randod; 
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and Cbe first or !£ocond nucleic aclcl- sr.r^^nd of the initial 
nucleic acid duplex, but which do not disrupt the target strand 
wiion doubl^-strandcd and the condiLions of step -(d) cor-^prise 
cooling th-:^ Litra'ced solution to a tf^iinperaturc v^herein duplex 
..^iLorindtaQiL occurs. _ ■■ 
p]_ease add the following new claims: 
. 38. (amended) A method for extracting enthalpy data from 
the compt^titive equilibria method of c^ai.rr. 4 comprj.smg 
cor: Lt-oI ling Lompe rature during step (d) so thar changes monitored 
m step (e) oan be collected as a runciion of temperature t:o 
produce a family of titration curves,, that can be used to extract. 
A enrhalpv (AH'') data. ■ ' . 



39. The method of claim 7 wtioro'in one nucleic acid strand 
of the duplex formed in step (a) contains a sequence 
correspciiding to- -he targeted i^ingle nucleotide polymorphism; and 
tlic neasured amount of init.ial duplex formed alLer addition or ' 
-he target strand indicative of the rqo t^ strand contai.niriy the 

s i r\ q 1 e nu c 1 e ot i d e p o 1 y m o r ph i s m i s t e o ( f d e c r e a e s a s c ou:p a i o d 
tc Lhe amount rr^easured in step (b) . 

40. The met'nod of cl^iim 7 whsr-:-!;! one nuciei.c acid strand 
Cf the duplex foxmed in step (a) xt^ a .>:ld type sequence; and the 
n.eauufed amounl of initial djplcx :o'---n r.rte: addition of the 
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tarqet L'Li-anrl Is indicative of the tjiryet stranci coVitairiinc; tihc; 
oin^-^lc nucleotide polymorphism jn i^Lcp (f) Is npproximAtely equal 
Lo rJiG amouni. mRfiSLired in step ib) . 

41. The method of claim 8 wherein one. nucleic acid iilrand 
of the duplex formed in step (a) containis a .sequence 

cor re-sponding Lo the carpeted .'tingle nucleotide polymorphism; cind 
the mear-^ured amount of initial duplex .formed after addition of 
the 'target strand indicative of Lhe rarget s'lrarid containing the 
^ single nucleotide polymorph ism in step (£)' decreases as compared 

to the amOLif.t measured in sr.ep (b) . 

42. The mezhod of claim 5 wherein one nucleic acid sti'and 
ol the duplex for:^ied in step (a) is -a wild type sfiquejice; and ttie 
me^i^Ljred amount oi initial duplex formed a frer addition of --the 
target iitrand is indicative:; of the : a rget ^strand conraining the 
single nucleotide po 1 yriorphif=ni in .'itep (t) is approx ima.t .^1 y equai 
tc tihe amount :r,e^:n::red m step (b) , 

43. The [itot"'^.cd of claim 9 wherein one nucleic acid :^^irand 
ct the duplex foimed in step (a) contains a sequence ^ 
coL-responding Lhe targeted single; n J o leo t ids polymorpn i and 
tne measured ar.oi.in" ol initial duplex loi-ried after addition o ' 
Lhe target .Ttrom indicative of ti:e ^^rge: ^::rand containing the 
s 1 i-i g 1 e n u c I o 1 1 'i p o i y m o r p h .i s m. i n 3 1 c f: i 1") do c r e a s e y a s c <> r c a r e lI 
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to trie amount me^asu'-'ecl in szep (b) , 



4A . 



The method of claim 9 wt:GrGin ont: nuc'ieic acid i-Lrand 



of the dnplfex form^^d in Step (aj is a wiid type sequence; and Lh 
measured amount inirial duplex formed after addition ol the 
target strand is Indicative ol Lhe target strand containing .tiie 
single nucJ.eotidc no" ^/morphism in step (f) i?. approximate iy equa 
Lo the amount measured in sLep (b) . 

45, Th'^^ method oi claim 13 wherein t.h^ condj. tions -^in at'ep 
(c) comprise heating the titrated solution to a temperature high 
enough to di^srupt the initial nucleic iicid duplex and any dnpicx 
or triplex forracd betweon r.he target .sr.rand and the first or 
second nucle'.c acid strand of the initial rrjcieic acid dupieA,- 
but which do not diL-jrupt. th^; target strand whein double-s L randed 
cind the conditicris o"^ atep (d) coinprise cooling rhc titrated 
solution to a I errip ra t u re whe re i n dupi o :■; f o r~.ii 1 1 on occu rs . 

- REMARKS 

Claims ^ -3^ '_,r e pending in .ne in^^tar.r applicat ioi^ . Claimi^ 
1-37 have been r.-:ccted- "Claims 1-15, 25, 30, 31, and 32 

have been amended.- New claims 3 3-4b heive i>eer. added jn light c> 
the ame ndinen t s r. c c 1 o rr.s 1-15, 25, 2d , 3D, 3 ' and 32, Mc new 
mat ter has beer, ^-..d'led by t'lese anrjndmenr s . FlecoriS iderar ion 
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